(l2)1*»ia*ft#?ifc»-3lxT4>IB**LtcHBlH« 



(l9)1ftJI^ttBr*r*«IM 

(43) BRg^BBB 
2005 ^9 ^ 29 B (29.09.2005) 




PCT 



(10) 5B54*IM*# 

WO 2005/089986 Al 



(51) HB§H*l<F#iH 7 : 
(21) 

(22) Hl^aJMB: 

(25) amumtomsi 

(26) BUS^BRObH: 

(30) mftfeir—$: 
**fig2004-066312 



B22F 1/00, 9/24, 9/30 
PCT/JP2005/003964 
2005 $3^8B (08.03.2005) 

2004 $3^9 0 (09.03.2004) JP 



(71) (xm&®i<±xomj£miz'Di^x): *k 

Tfr (OSAKA MUNICIPAL GOVERNMENT) [JP/JP]; T 
5308201 *BEJ»*RrfT:lbB*2:ft 1 T@ 3f 2 
Osaka (JP). *flHb^X3H*5E#a (DAIKEN CHEM- 
ICAL CO., LTD.) [JP/JP]; t 5360011 *IKJfr *IKffi*$ 
3CI2jfcajffi2Tg 7f 1 9 * Osaka (JP). 

(72) JfiH«; fc<fctf 

(75) »«*/BlIAr*il:o^t©»;: * St Bit 
(NAKAMOTO, Masami) [JP/JP]; =r 6650062 JsJtSRS 
SmCJIIia^2TB 5f2 6 I lyogo (JP). Oj* s 
a (YAMAMOTO, Mari) [JP/JP]; =r 5380053 ifclEJfr;*: 
BErfT«Jl,EllJ!.3TB 6-5 5-7 O 3 Osaka(JP). B 
m BSfcl (HARADA, Akio) [JP/JP]; =r 5360011 ;*l55Jfr 
*IKmtSjRI£Bt!±iffi2Tg 7f1 9**ffifl:*X 
SM*3t#*tl* Osaka (JP). 



(74) ttIA: =tt 31 — , H(SAEGUSA, Eiji et al.); T 
541<m5 *KJ&*Km**Ej»*BT 1-7-1 zjbift 
T N K Osaka (JP). 

(8i) »ffiH(«*a)tt^ifiy. ±Ta)«fia)Hrt«Hl35< 

pTf^: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
B W, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 

ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, 
US, UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) »£n r**a>£^»y * ±x<Dmm<Dfct&mi 

7b< RTtg;: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), l-r>7 (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), 3 — □ V /i (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 

IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 

SMARM: 



= (54) Title: NOBLE-METAL NANOPARTICLES AND METHOD FOR PRODUCTION THEREOF 



(57) Abstract: Noble-metal nanoparticles which are metal nanoparticles comprising a noble metal component and further comprise 
at least one of an organic component containing N and an organic component containing S and have an average diameter controlled 
to 20 nm or less. A method for producing noble-metal nanoparticles having an average particle diameter of 20 nm or less, which 
comprises subjecting a noble metal complex compound of quaternary ammonium salt type, represented by the general formula: 
[R 1 R 2 R 3 R 4 N] x [M y (A) z ] [wherein R 1 to R 4 represent the same or different hydrocarbon groups and may have a substituent, M repre- 
sents at least one noble metal, A represents a thiolate ligand, x represents an integer greater than 0, y represents an integer greater 
than 0, and z represents an integer greater than 0] to a heat treatment in the presence of an aliphatic amine. The above noble-metal 
nanoparticles and the above method allow the production of noble-metal nanoparticles excellent in the dispersion stability on a com- 
mercial scale. 
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[0015] 8. m^mumK mm^m^tmrnmr^xD^/vit^i •. i-w^m^m 
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[0020] mimmmixnhntc^/n^(DTKMMmK£%Mi$k ^m) ^-r 0 
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[0022] ^MJ$^«S{»^-C&C ft^«^^^-a"tpt>(D-e^tov\ -f-f^-h, 
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mmmmz.ttirz>$rmmz.mtix\,^ 0 -tin, *mmm*<D&&mf&&&.ft<n 
c, Hm<Dm(D)^^>^tixi^xh^\ 

[0027] ^K^JR^/*&^^¥^*&^f*. H&JR/£#<Z>«fS, 

XVm'&mfelrZZ.b&X^ZdK il^«20nmJ^T> 0*lXtt:lOnm£*T, «tW 
1 — 1 0nnTC&5 o 

[0028] ^isK^M^y^o^te, issw-e*v\ m^f, ^mm. -7^—? 
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[0031] z.<d£5k^ ttsmtz. *ftm<o#&m^;n*$&t?&mm]&mmtt , &&&i£ 

&mmizmm nmx&z> 0 m-, *mmwfri^ ^-mwm^on 
)kWk)%KZ)$ir^ti»x^z>(DX\ mm&<Di&^^9*^y?miz.&mx&% 0 mt 
w&ft^&<,^foiz£<>xffiM<D&mm&n%^b&x%z> 0 

(2) f^Mt/^^H^ft 

S$MV \ »*Uit iKl7^©#ft T, -t^^RWN] [M (A) ]( 

x y z 

fc*?u r'-r 4 ^ m-xmm<Dmt7Kmmxh^xm^&^^xi^xhx^^ 
[0032] mmwMtvx}^ m^um%2ooi-i927i2^mmM<D4mT>^T?j±m. 

S*^M^^k^-efe5[R 1 R 2 R 3 R 4 N] [M (A) ]£0Jgfc:fflV^£tf5-t?t5 o 

x y z 

[0033] roi^, jiier'-r 4 ^, m-xmm<Dmk7km&x&<>x, tts^tLt 

mWc8—20COT7P^c/PmXh^ Tg^^^f LTV ^Xh &l ^h<DX&Z>Z. b ft 

V\ Af*lft^te, [R 1 R 2 R 3 R 4 N]^iLt, [C H (CH ) N], [C H (CH ) NfL 

6 13 3 3 12 25 3 3 

[C H (CH ) NL[(C H ) (CH) N]f ©ill7/^/H^ot© frM^ 

14 29 3 3 18 37 2 3 2 

[0034] ±Mmk*mmm$k&*^irz>w&, wm&m&mMhmmzn^ \ mz. 
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[0035] ±fRMt&m&me>'j>ft<ki>imT?3b*), ±M^m.r^^^mmn^m^mt 
&m<D*¥>b&m&m$tfrz>o ^mxnn&mtvxn.^ mm(i)x^vtz.h<D& 

[0036] Atttf-x-u— h%mtt^ir 0 hm&^x&tiu, ^(Dik^mmtzmzm 

[0037] ^k<d^w— vmfifrkix^ mmws—2ox&%wMm<DT;vjji/ 

M#^»«»f|ilJPS$tb^V\ fll&tf, ^/V*, ^/l^, OHS, ^hn^, /nci 

[0038] _hfExf*0J;!>fc*#v *mk. yk£0J;»9*#V z«0£«9t>*:#v ^ifc^tve 

= 1, z = 2, M^Pt^OTdOJ^^ x = 2, y=l, z=4^i"^b^J;V\ 

[0039] *mw(Dwmjjmx*i-±, mmmr^(D^rxn% mmmr^n, n^sx 

NH , R 6 R 7 NHX!iR 5 R 6 R 7 N(fc/cL, R 5 -R 7 [4, H?|— Xmm<D$imWc8— 20 
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iiiKi7^R-NH (fcfcb, R^mm8-20(Dmmr/^/^mxh^ 
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rv^n, mxi-£2m£x±xm\<^~b&x%Z) 0 
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18 37 2 12 25 3 2 

«c£13:c h (ch )s, (c h ) sRXJtc h snx&% 0 irtefrib.mffilMT 

12 25 3 12 25 2 12 25 

[0044] i^itfcltS^ii, d^^^ds^CSRBtJ^l^^^^^JRBf*^, 

mm.nm&m^m&mirtitt£\,\M£tt.M&mwbL,xic h (ch) 

12 25 3 3 

N][Au(SC H ) ^^mmmr^Xim^mr^t^XC H NH 
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[0046] mm2ooi-i927i2^mzm^fix\^n^m^m\^m(D^mwm'r 
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H (CH ) Nf©SiMfi^tC H (CH)S, (C H ) S, C H SH 

25 3 2 12 25 3 12 25 2 12 25 

[0047] ^xrKmmmRxiitmm^u ^mmm^m^xw^^mmK-r^o tctzx, 
[0048] mmmi 

tti^WMlC H (CH ) N][Au(SC H ) ] (3. Og, 4mmol) tC H NH (1 

12 25 3 3 12 25 2 18 37 2 

. 08g, 4mmol)^^W5/^MH^P ^77^=3^^19, -^h/Vfc— ^J;«9130°C 
*-e*Pf^UT^^^^§-frfc#, 160°C*-e#^ t^Pf^LfCo 160°C-t?6 

»UU £k^^/l^-^(20ml)Ti^Ut, JtO«, «JEET"e««l$*, ® 

^co^y^(iDi*o. 73 g . ik*87. 3%)^mtc 0 mbtifc^/n^mmm 
#^4x^^-/*ac^o^§im^®msi (tem) K^mm^m %m 

J^T^S^P&$*T [C H (CH) N][Au(SC H )] 0^160^6^ 

12 25 3 3 12 25 2 
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[0050] m3Kn. mmmi^mhtitc^y^<Dn^xmmm^ : tn<>tc.^^'r 

[0051] ^(D^ym^CDffiM&TG/VTA^mfttiilsfck^. &m>&5rXJb%&(D^ 

*f295. im&%Xfoofc 0 
[0052] &bKmMf&ft^^^XWAMGC/MSftffi&ft<>tlk^ NfrSttmm&tft 

blsXC H (CH ) N(m/z = 213)S.t^C H NH (m/z = 280) /S^ft^tu S 

12 25 3 2 18 37 2 

Sr^tf^BIJ&a^LTC H SH(m/z = 202),C H (CH ) S (m/z = 216),&XF 

12 25 12 25 3 

(C H ) S(m/z=370)#Stfeffl$*T/;fco 

12 25 2 

[0053] ^jjM2 

^JfeflH^flSfcLT, [C H (CH ) N][Au(SC H ) ] (3. 03g, 4mmol) t 

12 25 3 3 12 25 2 

C H NH (2. 18g, 8mmol)£rl:2<7^e/Wt-<?\ 165 < C-e6NFMMJSc5^r"C, ^-fe 

18 37 2 

<D^/*fc^(iRftO. 565g, 1R^67. 1 %)£#fc 0 
[0054] #kfrfc&^>^^OTEMte <talS^^^ ^04^^i- o W 

[0055] mmm3 

MMmitmm^X, [C H (CH)N][Au(SC H ) ](2. 53g, 3mmol)i 

12 25 3 3 12 25 2 

C H NH (0. 727g, 3mmol)^l:l<^^/Vi:b-T:\ 165°C-e60#rHlS^-arT, ^ 

16 33 2 

fe<D^/^^-(l&*0. 503g, 1W84. 3 %)^#fc 0 
[0056] #^^^^y*i^-(D^^^TG/DTA-e^^Wbfc^i^, &mi&ftX&Z>&<D 
^T*te99. ^^^-^oVNTf^^GC/MS^^ffo^ 
t^5,N^tfti^iLTC H (CH ) N(m/z=213)^Tj?C H NH (m 

12 25 3 2 16 33 2 

/ z = 241) tmmtsn. S&^&mm&ftkVXC H (CH)S(m/z = 216)/m 

12 25 3 
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MMMltm^^X, [C H (CH) N][Au(SC H ) ] (2. 76g, 3mmol) t 

12 25 3 3 12 25 2 
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(C H ) NH(0. 724g, 3mmol) £1 : lO^/HfC, 150°C-e7B#r H ^^$-^T, 

8 17 2 

[0058] #^tv/c^y^A^-OTEM^j;§^^^W— ^111)^1116^^1-0 067^, 
mfrMGC/MSft$V&ft^fc.t^ N&^&mMf&frt^XC H (CH)N(m 

12 25 3 2 

/z=213)^tF(CH ) NH(m/z = 241)^m$^ S^tP^^^bTC 

8 17 2 12 

H SH(m/z = 202)^t^C H (CH ) S (m/z = 216) /^ffi£tWc 0 

25 12 25 3 

[0059] mmms 

MMfintmm^X, [C H (CH)N][Au(SC H ) ](1. 75g, 2.3mmol 

14 29 3 3 12 25 2 

)i(CH ) N(0. 80g, 2.3mmol)^rl:l(D ; e/VJt-e, 1 20^-^7^ WHJiS^T, 

8 17 3 

i^&c^^V#fc^(JDt*0. 4g, Ifc*72. 5%)^#fc 0 
[0060] #k*Lfc^V*fi£^f3\ TEMlC±5«^©3Bf^, ^i£j*£^gl4. 5nmT?fc>5, ^ 

[0061] g$ffiff|6 

^Jfe^ll^lH^lclLT, [C H (CH)N][Au(SC H ) ] (2. 76g, 3mmol) £ 

12 25 3 3 12 25 2 

(C H ) N(l. 06g, 3mmol)£rl:l<D^e/Wfc~C\ 165 < C-C5H#ra,Rj&$i2rC ft-fe 

8 17 3 

<D&r/%L=f~<MB&. 457g, I|»75. 0%)£#fc o 
[0062] #fetbfc^y^^-OTEM^J;^^^mW— v ? HI)^ll|7^i- 0 H77j^, 
^t^^^y^tt^^^-efc^, -^0^^3:6. 9-30nm(^*b, ^(D 
fcfc 1 5nm-e&5^ £ £S >o fc Q ^ <»^/3|»<7>fe V 7fc£:TG/DTA-e 

[0063] ^Ilfefffl7 



mmWMIC H (CH ) N] [Pt(SC H ) ] (2. Og, 1. 23 

14 29 3 3 2 12 25 4 

mmoDtC H NH (0. 33g, 1. 23mmol) ^e/ktbl : 1T\ 25O°C^e80#^SiS 

18 37 2 

£*-C, Hfe(De^y^^-(lt5l*0. 24g, I|X*63. 9%)^#/t 0 
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[0064] mbtvft&'&rsm^ti, TEM\C£Z>mm<Dl&^ ^©¥Wittl. 7nm-C 
fo<9, ^<£>*fc^BWfrf21. 3nm— 2. 2nm-C&3r^liSgLfc 0 ^Dfi^fyt^ 
(O^^TG/DTA^ff^WL^^ ^JR^-e*>«e^©^*tt63. 9M 

«c^£bTC H SH(m/z = 202)&t*C H (CH ) S (m/z = 216) j&Mfcttt&fx 

12 25 12 25 3 

[0065] ^MM8 

Hifef?!jl^lll#^, m^J®^f[C H (CH ) N] [Pd(SC H ) ] (2. Og, 1. 23 

14 29 3 3 2 12 25 4 

mmoDiC H NH (0. 332g, 1. 23mmol) ^E-/Wtl : 1X\ 250 < C-T?8B#ISj,K 

18 37 2 

^$*T, S^^^^^y^^AO. 12g, W67. 3%)£#fc 0 
[0066] #k;frfc^7^A^yffc^te, TEM^J;§H^(D^. 5p^*fc^^f*2. 8n 
m-efe«9, ^(DftL^Ffeftlfifel. Onm— 6. 0nm^3b%>Z.t&fl&&Uto ZtDs^ity* 

, S&^t?^M}$ftbl,XC H SH(m/z = 202)^U?C H (CH ) S (m/z = 216 

12 25 12 25 3 

[0067] tmmi 

[C H (CH)N][Au(SC H ) ] (7. 74g, 9. 04mmol) ^^fW^|[£y 

14 29 3 3 12 25 2 

q:7=^=^i:<9, ^^h/Vt-^-^J;«9130 o C*-eML-r^^^Af§-&fcil. 1 
iaS*-e^*P^b^o ^UzmVt<Di?xfl'°7>t} f (SC h ) Sr5>«U ^y- 

12 25 2 

/v-e2ni(30cm 3 x 2)-e^#-u miu^—hx^mv, m^rxMm^. m&<D& 
tc 0 m2(b) \ckmmtux<Dm^ftjtim$:^vtz. 0 
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[5] j^J3«t^<d#&t, -^[r'r^Vn] [m (a) ] (fcfdu r'-r 4 ^ 

x y z 

[6] mffiJMT^fiK -|^^R 5 NH , R 6 R 7 NHXIiRWN (fcfcU R 5 -R ? te, ^- 

2 

(D^iTo )-efe5f»^5|Bife^5t^«fe„ 
[7] 4«T^^^ASea*^««^b^^JffilS^5^©^JtdSl : 
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